ABSTRACT
Lysosomes are known to be actively involved in the atrophy of many tissues (Weber 1969; Weinstock 8c lodice 1969; Woessner 1969) . During mammary gland involution, the lysosomes undergo profound structural changes (Helminen 8c Ericsson 1968a,b,c) which appear to be reflected in changes in biochemically measurable activities of the lysosomal enzymes (Helminen & Ericsson 1970a) .
Castration-induced prostatic involution is a somewhat neglected »model« for the study on the mechanisms of tissue involution (Brandes 1966; Harkin 1963 ). In comparison with mammary gland involution, the prostate model offers two points of special interest. Firstly, the secretory fluid of the prostate is known to contain at least one lysosomal enzyme, i. e. acid phosphatase, which has been shown to be derived from the epithelial cells of the prostate (Mann 1963 (Helminen 8c Ericsson, in press).
The fine structural alterations in the rat prostatic epithelium during in¬ volution have recently been studied in some detail (Helminen & Ericsson, in press). It was shown that the fine structural changes in the epithelium begin to occur on days 2-3 of involution and are characterized by the forma¬ tion of extensive whorls of endoplasmic reticulum, rapidly followed by the appearance of large autophagic vacuoles in the supranuclear area of the epi¬ thelial cells (Helminen 8c Ericsson, in press). Some epithelial cells become necrotic, and probably on account of this, increased numbers of macrophages are observed in the epithelium (Helminen 8c Ericsson, to be published). Thus, the combined action of cellular autophagy, necrosis of the epithelial cells, and heterophagy activity in the macrophages appears to be responsible for the prostatic atrophy. However, up to date, there is little information about the quantitative changes in the lysosomal enzymes which occur in the involuting prostate gland (Stafford et al. 1949; Lasnitzki et al. 1966 (Fig. 1) . The weights of the ventral prostates, and the contents of protein and DNA in the tissues, decreased in a progressive fashion after castration (Fig. 2) ; however, in the cycloheximidetreated animals, the reduction was markedly delayed. (Fig. 2 a) , protein content (Fig. 2 b) and content of DNA in the prostatic »tissue« (Fig. 2 c) . The total activity of acid phosphatase (»tissue activity«) is illustrated in Fig. 3 a. The activity of the enzyme declined rapidly after castration; thus, on day 5, only about 47% of the activity was retained. In the cycloheximidetreated animals the decline appeared to be slower, at least at the early inter¬ vals (Fig. 3 a) (Fig. 3 b) . It appeared that this in¬ crease could be partially inhibited by the administration of cycloheximide (Fig. 3 b) . When calculated on a »DNA basis« (»per cell basis) the acid phosphatase activity showed a steady decreasing tendency throughout the experimental period; this trend was apparent both with and without cyclo¬ heximide (Fig. 3 b) .
The activities of cathepsin D during involution are graphically illustrated in Fig. 4 . The total activity ultimately showed a descending tendency (Fig. 4 a) . However, the curve differed significantly from that for acid phosphatase (Fig. 3 a) (Fig. 4 b) . When the activity of cathepsin D was determined on a »per cell« basis, there was a significant rise up to day 5. This enhancement of the enzyme activity was largely inhibited by cycloheximide (Fig. 4 c) (Grayhack 1963;  Fig. 3 . The effect of castration and of cycloheximide treatment on the content of acid phos¬ phatase activity (Fig. 3 a) (per 100 g of body weight), specific activity of acid phos¬ phatase (Fig. 3 b) and activity of acid phosphatase calculated per »cell basis« (Fig. 3 c) .
For explanation see legend for Fig. 1 (Huggins et al. 1939; Rosenkrantz 1969) . Simul¬ taneously with the alterations in the levels of the hormone in the blood, the whole prostatic lobe and its epithelial cells undergo involution, while in¬ jections of testosterone restore the normal structure and function of the gland (Huggins et al. 1939; Rosenkrantz 1969) .
The prostatic secretion is known to contain one lysosomal enzyme in rela¬ tively high concentration, viz. acid phosphatase (Rosenkrantz 1969) (Helminen 1969) ; this observation was confirmed in the present study. Much higher activity of cathepsin D is obtained in the secretory fluid from the coagulating gland (Helminen 1969) . As compared with cathepsin D, the activity of acid phosphatase in the »secretion« was considerably higher in the ventral lobe. It was recently demonstrated that the cellular mechanism of acid phosphatase release into the alveolar lumen in the ventral lobe was mediated through a merocrine type of secretion (Helminen 8c Ericsson 1970 ) .
The centrifugation procedure adopted in this study for the collection of secretory fluid is a comparatively crude method. However, it has two im¬ portant advantages and proved to be useful for obtaining estimates of the enzyme activities in the actual tissue. First, the bulk of the fluid collected and designated as »secretion« must be derived from the true secretory fluid, since the centrifugation of liver, spleen or thymus slices did not yield any fluid at the bottom of the test tubes. Second, the DNA content of the fluid from the prostates was negligible, indicating that the collected fluid did not contain any whole epithelial cells, blood cells or nuclei. Fig. 4 . The effect of castration and of cycloheximide administration on the content of cathepsin D activity (Fig. 4 a) (per 100 g of body weight); specific activity of cathepsin D (Fig. 4 c) and activity of cathepsin D calculated per »cell basis« (Fig. 4c) . For The centrifugation studies of the normal ventral prostate glands showed that the specific activities of the enzymes were lower in the prostatic secretion than in the prostatic tissue. A reasonable explanation for this may be that other proteins of the secretory fluid are expelled in greater proportion from the epithelial cells into the alveolar lumen than acid phosphatase and cathepsin D.
In principle, the results shown in Figs. 1 and 2 are in good agreement with the results published previously concerning the effects of castration on body weight, weight of the prostate and protein and DNA content of the prostate (Arvola 1961; Kochakian 1963 (Fig. 2 c) (Fig. 3 a) ; cycloheximide appears to prevent or delay the collapse of the epithelial cells and prevents the progress of involution (cf .  Fig. 2) ; hence there must be more acid phosphatase containing cells in this group as compared to the untreated group.
